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ABSTRACT 
 
Motivation: This study builds upon two years of previous work mapping terraced fans in Xanthe Terra and 

presents a high-resolution geologic map of a terraced fan in Garu Crater, Aeolis Mensae (6.50°S, 141.14°E). Terraced 
fans are a subset of fan-shaped features characterized by the development of alternating steep and shallow slopes [1]. 
Fan diameters are smaller than martian deltas (<10 km), and fan slopes are not as steep as alluvial fans [2]. The origin 
of terraced fans remains enigmatic and may be due to mass movements [3], dense flows [1], sustained flows [4, 5, 6], 
or periglacial processes [1, 4]. Geologic mapping places constraints on these multiple working hypotheses. 

Study Location: The Garu Crater fan is located 250 km east-southeast of the MSL landing site. The southwestern 
rim of the crater is incised by a short, 11 km-long feeder channel. Highland rim units are part of the global Hesperian-
Noachian (HNt) transition unit [7], which characterizes the southern margin of the martian hemispherical dichotomy. 
The fan shows multiple phases of terracing; an overall arc in fan structure suggests that initial deposition was eastward 
and rotated counter-clockwise (northward) through time. The base mapping product for the study area is a 25 cm 
HiRISE orthoimage, and the published map will be 1:18k (mapping scale of 1:4k) [8]. Supplemental data includes 
HiRISE DTMs, regional CTX images, and global MOLA and THEMIS products.  

Future Work: An adjusted timeline targets mid-October, 2020, for submission of the map for USGS peer review.  
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Figure  1: Context Camera (CTX) image of the southwestern rim of Garu Crater.  
White boxes are footprints of HiRISE images; dashed black box is a footprint of local CRISM spectral data.  
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